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(54) Process for obtaining aromatic oils having a polycyclic aromatics content of less than 3% 
which are useful as process oils 



(57) Process for obtaining aromatic oils having a 
polycyclic aromatic compounds content of less than 3 
%, useful as rubber extetrders, from the mixed extract 
flow obtained in the manufacture of lubricant bases, 
which comprises cooling the flow of mixed extracts to 
render non-pofyaromatic components insofubfe, setting 
to bring about separation of the bases, total or partial 
redissolution in solvent of the light phase obtained in 



said settling, cooling to effect separation of the non-pol- 
yaromatic components, and settling to recover the light 
phase having a low pofyaromatic .campouncLcacUenL A 
hydrocarbonated stream, having an initial boiling point 
greater than 200*0, To regufate the sotverrt/solute rate 
ano* increase the production capacity of aromatic oils 
with a PCA content of less than 3%, may be added to 
the starting mixed extract flow. 
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Description 



Scope of the invention 

This invention relates to a new process for obtaining aromatic oils having a polycyclic aromatic (PCA) compounds 
content of less than 3% (IP-346), the aromatic oils so obtained and their application as process oils, such as rubber 
extenders and oils for printing inks. 



Background to the invention 

10 

The components used in the manufacture of rubber, especially in the application for pneumatic tyres, include 
aromatic oils. 

At the present time these aromatic oils are obtained as a by-product of the process of solvent extraction (basically 
using phenol, furfural, and N-methyl pyrrolidone) of vacuum distillates used as a raw material for the manufacture of 
is lubricant base oils. These aromatic oils, also known as DAE (distillate aromatic extracts) have as a main disadvantage 
their carcinogenicity due to the polyaromatic hydrocarbons (PAH) and polyaromatic compounds (PAC) which they 
contain. The latter are found in concentrations very much in excess of 3% (IP-346), the value above which these 
compounds are regarded as being potentially carcinogenic. 

In order that a process oil should behave efficiently it is essential that it should have suitable miscibility and solvent 
20 properties. In the case of rubbers having a significant percentage of aromatic groups, such as styrene-butadiene (SBR), 
aromatic oils (DAE) having an aromatic hydrocarbons content in excess of 70% (generally in the range 70-85%) are 
used, but with a PAC content of around 15% by weight (IP-346). 

Another important aspect of the aromatic oils used in the manufacture of rubber is their volatility, which if high 
leads to the emission of smoke during the manufacturing process. 
25 On the other hand, the use of aromatic oils in the formulations of printing inks is limited to products that can not 

be labeled as potentially carcinogenic. 

There is therefore a need to develop low volatility aromatic oils having a lower PAH content and a PAC content 
(IP-346) below 3% which can replace present oils, eliminating the problem of their potential carcinogenicity. 



30 State of the art 



As already mentioned, the aromatic oils currently in use are obtained as a by-product in the manufacture of lubricant 
base oils during solvent extraction of the various vacuum distillates and the deasphatted vacuum bottoms obtained 
from reduced crude. 

35 The following are obtained as a result of the extraction process: a flow rich in saturated hydrocarbons having a 

small solvent content known as mixed raffinate, which is the raw material for the manufacture of lubricant base oils, 
and a flow known as the mixed extract which mainly consists of solvent and oil rich in aromatic hydrocarbons. 

The mixed extract flow is passed to a system for the recovery of solvent which is recycled to the extraction column, 
and an aromatic oil is obtained having a composition which depends on the nature of the vacuum distillate, the condi- 

40 tions under which extraction took place and the efficiency of the extraction column. 

In general, for these extracts to be used as a process oil a high content of aromatic hydrocarbons is required, and 
this is generally above 75% by weight (ASTM D-2007). These aromatic extracts (DAE) obtained from vacuum distillates 
have a polyaromatic compounds (PAC) content in excess of 3%, with the result that they are regarded as being po- 
tentially carcinogenic. The aromatic extracts obtained from deasphalted vacuum bottoms have a PAC content which 

45 may be in excess of 3%, but despite this they cannot be regarded as potentially carcinogenic. 

In European patent application no. 90309772.3 a process for obtaining oils with a PAC content of less than 3% is 
described. The process consists of countercurrent reextraction of the primary extract obtained in the manufacture of 
lubricant base oils. The extract used as a feed to the reextraction column preferably contains not more than 20% by 
volume of solvent. This process therefore assumes that most of the solvent will be removed, so that it is then added 

so at the reextraction stage. The quantity of additional solvent required varies between 1 and 1 .8 times the quantity of 
extract being treated. On the other hand, in this application there is no reference to other characteristics such as PAH 
content, mutagenicity index or volatility of the new process oils. 



Summary of the invention 

55 

A process has now been found which can be used to obtain aromatic oils having a PAC content of less than 3% 
starting from the mixed extract flow obtained in the process for the manufacture of lubricant base oils described above. 
The process according to this invention can bring about a considerable reduction in polyaromatic hydrocarbons 
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10 



15 



20 es. 



25 



30 



35 



Pm content ,n accordance w,,h US ^^J.7^,Sr^^^^ 

" 90% rH inn tothe invention the aromatic oils obtained cease to be regarded as potentially 

Basis of the invention 

This invention is based on the following grounds: 

, . tho m3nllfacture of lubricant base oils which constitute the majority component of the flow 

2. The selectivity and capacity of a solvent vary with, 
a) The solvent/solute ratio 

GS 

anti-solvent is water. 

d, use o, counter-solvents: these are compounds when acltoge.he, - the solvent n-W *. 
equilibrium Typical counter-solvents used are e.g. light paraffins. 

Advnlanes ol II" ««" ' e5 " p| -' 10 ""' sla " 1 °' '"° 30 

Th e advantages o, the new process according to this invention in comparison w,h the sa,d European paten, ap- 
plication no. 90309772.3 are as follows: 

, Direct use o, - mixed extrac, How with a consequent reduce m the - addition «*«* 

a, ,„ ,h. case „. extract Irom deasphalted vacuum bonoms no additional solvent is required, 

^^^^^^^^^ 



40 



45 



content. 



so 



55 



4 R eex„ac„on„,,he extracts ,o obtain process * ^iSTCSK 
matic compounds white maintaining the ma— ^^^^^l,.,. and thismight 

Sirs mode's o. deration described ,n this invention overcome this problem 
a) Non-use ol counlercutrent extraction to. heavier extracts, or 

b, use o, coumer-solvents which reduce viscosit, and ensure tha, the countercurren, operation is performed 
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correctly. 



5 Another advantage of the process according to this invention is excellent characteristics as regards PAH content, 
mutagenicity index and volatility no reterence to which is made in the above mentioned European patent apphca- 



tion. 



Objects of the invention 

Firstly the invention provides a process for obtaining aromatic oils from which potential carcinogenicity has been 
removed from the mixed extract flow obtained in the manufacture of lubricant base oils, a flow which contains a polar 
solvent, preferably of the group comprising phenol, furfural and N-methyl-2-pyrrolidone, preferably furfural, character- 
ized in that it comprises the stages of: 

a) cooling the flow of mixed extract to render non-polyaromatic components insoluble, 

b) settling to bring about separation of the phases, 

c) total or partial redissolution in solvent of the light phase obtained from the settling in stage b), 

d) cooling to effect separation of the non-polyaromatic components, and 

e) settling to recover the light phase having a low PAC content. 

Secondly the invention provides aromatic oils which can be regarded as being without carcinogenic potential, 
obtained in accordance with the process of the first feature of the invention from aromatic extracts obtained from 
vacuum distillates or deasphalted bottoms having the following characteristics: 

a) Viscosity at 1 00°C within the range 2 - 70 cSt, 

b) Viscosity indexes generally below 75 in oils having a viscosity of more than 12 cSt (100°C), 

c) PAC content less than 3% by weight (IP-346), 

d) Lower polyaromatic hydrocarbons (PAH) content (US EPA-8270) than the aromatic extracts in the stale of the art, 

e) Mutagenicity index according to the modified Ames test (ASTM E-1687-95) very much less than 1 , 

f) Lower viscosity than, but volatility similar to the aromatic oils in the state of the art, 

g) Aromatic hydrocarbons + polar compounds content more than 45% (ASTM D-2007) and preferably in the range 
60 - 90%. 

Thirdly the invention includes the use of the said low PAC content aromatic oils which can be regarded as being 
without carcinogenic potential, obtained according to the invention, as process oils such as extenders for rubber, and 

°" S ShjThe^vention provides rubbers having a high percentage of aromatic groups, such as styrene-butadiene 
rubbers, which have been extended with the aromatic oils obtained according to the invention. 

Embodiments of the process acco rding to the invention 

In the process according to the invention an anti-solvent, for example water, can optionally be added to the flow 
of starting mixed extract in order to increase selectivity for PCAs, in quant.ties between 0.5 and 1 0%, preferably between 
0 5 and 5% and in particular between 1 and 2.5%. t - nrnl ^ inn 

An ,m P ortant aspect of the process according to the invention is that the quantity of additional solvent in relation 
to the flow of the hydrocarbon phase in the mixed extract flow is always less than 1 .5:1 and preferably less than 1 :1 _ 

In addition to this, and optionally, part of the solvent contained in the flow of starling mixed extract can be removed 
before the cooling stage in order to achieve an approximately 50% distribution of solvent ,n the stages prior to settling, 
or add a hydrocarbonated phase with an initial boiling point (IBP) greater than 200°C, preferably greater than 300 C, 
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, .u , Hm „ llora , Pa „H increase the production capacity of aromatic oils with a PCA content below 3%. 
to regulate the solvent/solute rate and increase me p h y increase the 

« 

additional solvent. 

Brief description of the a ppended drawings 

The process according to the invention can be better understood with reference to the following detailed description 

solvent. 

Detailed description of the invention ; / 

For comparative purposes Figure 1 shows a flow d,agram of the process according to the state of the art used for 

in an external exchanger (E-1) reluming to the column (C-1) via (5) _ as 
The extracts pr-ess,!^ a rich ^ 

* ^ "JS ex.rae, ,S,, *ch ,s pr.Cminan,,, made up ot sol.en, an, oil 
riSw "ow (S is sol.en.-.ree. has a PAC cc.en, o, less (f an 3% h, weigh, 
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pha= ^ 

^^Z^^^^- ■» ,or ,urther reextract,on and sett,,n9 in 

F ,ow ( 6),eavesco,umnC-1atatem P e^ 
solvent content wh.ch likewise varies within the ^^^^ ^ e J ge 4 9 30%. This flow is cooled to a 
this flow has a polyaromatic hydrocarbons conten wh 1C h , vane ^ ^ ^ ^ £2 js passed t0 

temperature within the range 10 - 90»C, P^^^^^^ content in the range 0.5 - 10%, funds- 
settfer D-1, where a light phase (12) ^t^^J^Z. The light flow leaving D-1 is mixed (M-2) with 
mentally depending on the type of vacuum distillate most of the hydrocarbon components and » 

solvent at a higher temperature within the range 3 - 60 ■ C ^ d _ ^ ^ preferably ^ the 

again cooled to the desired settling temperatur e , , gene a„ y w h ^ g phase havjng & |QW , t 

20 - 50°C, in exchanger E-4. The cold flow (17) .s passed to _set gR ^ fof ^ remQVa| Qf the 

and polyaromatic compounds contend % IBP greater than 200°C (7, may he added 
solvent. Optionally, an anti-solvent (7) or ^ ^ocarbona cons|dered as tne sa me stream ,n f,g. 2. 

toth ^r: t r\r;t: xs^- «-» to the — based on coo " n9 0 
sta ^;a~ based on ,emperature reduc,ion ' the addit,on of a 

The resulting flow (9) is passed to a mixer M-1 m order o ach.ev a ^ additjona| solven (14) in 

and then to a settier, D-1 , where the phases separat so* ^ W J ^ ^ ^ The hght pnase (1 8) leaving 

O^s^ 

a flow (22) having a PAC content* less than 3% * >£^ f de asphalted vacuum bottoms then the Hght 

„ the flow of m,xed extract originates ^^X^uZery SH-3 ! to PAC content is less than 3% 
phase obtained in settler D-1 can be ^f^^dTa s^ntVecovery system (SR-1) to remove par. of the 
P optronany the flow of mixed extract (* can b , passed ° ^ oIve |S passed togethe r with the add, 

solvent before the stage of ^^^^^^^ .extraction and sett.ing in D-2. Opt,ona,.y the 

g^eramcond^ 

Flow6 ,eaves column C-1atatempera = ^^^^ 
solvent content which likewise var.es within the range TO 95 A, q ^ _ ^ 

this flow has a polyaromatic hydrocarbons content wh, ^ws w» B ^ ^ ^ ^ ^ & 

A counter-solvent such as a light paraffin, e, . n-h ^ E . 2 . Op t,onal.y flow (7) may be added after 
temperature within the range 1 0 - 90°C preferab y 20^ 50 n *^ 9 {q ^ sat|sfaclory conta ct between 
the cooling stage in E-2. The cold flow from E-2 ^ ^^ si8ting of solvent, counter-solvent and a mixture of 
the phases and is passed to settler D-1 where a I gh p as ^ consist 9 on ^ ngture of vacuum distl , ate 

hydrocarbons having a PAC content in the range ^0.5 -^ ^s^ cooled in E . 3 to a temperature below 

2 separates out. The light flow leaving D-1 is m ^^^t^ c P 0ptlona , y i, can be cooled again in exchanger 

2 to remove solvent and counter-solvent, 
p | ,lr- nf r r-'-' omhnriiments of the jnventon 
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10 



offered purely by way of illustration 
Example 1 



ex„ac.ion ,oottal„ SN-600. Th. outlet '^7 * * '^^J^onal furfural a. a higher temped 

p— - * ez r r ne, wi is rr rear's * « and ^ * ^ ™ — 

in M-2. The resulting flow (1b) was cooieu 
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Experiment no. 



Furfural content of the 
mixed extract flow, % w/w 



Refractive 



index of the 



hydrocarbon phase at 60 °C 



PAC content of the 
hydrocarbon phase, % w/w 
IP-346 



85.0 



1.5574 



85.0 



16 



Separation temperature in D- 
1 , °C 



16 



Yield of raffinate {*) ^ D 
1, % w/w 

Analysis of the solvent 

Furfural content, % w/w 



40 



43.7 



50 



-free light phase in D-l 



Refractive index at 60 °C 



PAC content, % w/w, IP-346 

^ . ^ ^ f the liqht phase from D-l 
Reextraction ot tne j-j-y v 



12.01 



1.5165 



12.93 



1.5137 



4.1 



3-9 




Temperature. "C 
Furfural/mixed raffinate 
( w/w) 



Raffinate y 
% w/w 



ield (*) in D-2, 



93.2 



92.5 



Analys 
7urfural content, % w/w 



is of the raffinate from D-2 
10.7 



Refractive index at 60 °C 



Density at 70/4'C 



1.5124 



11.5 



1.5094 



0.9154 



0.9090 
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76.4 



17.10 
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20 



25 



30 




Aromatic hydrocarbons, % w/w 

Overall yield of low PAC 
content raff inate; % w/w 



35 



(*): Solvent free base oil 

T h .»,«-sin d ica t e*.a<,an,a^ 

by cooling and reextracting at 50 C. Likewise, me ^ 
Example 2 

extracts o, ^ had a PAC content o, ,ess than 3% once the 

45 to different temperatures ,n E2 and settled in D M .The > I gn 

solvent had been removed, and it was not reextracted for this 
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25 




Analysis of the raffinate in D-l 



30 
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50 




Hydrocarbon composition, ASTM D-2007 
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Saturated hydrocarbons 



TO 




15 



20 



Example 3 . 

extraction to obtain a SN-150 base o . The out^t tempe^ « of h ^ ^ a hjgher jn M . 2 . Tne 

E2 and settled in D-1 . The light flow Irom D-1 was med w ^ ^ ^ resu|ts ob(ained were: 

... _ c u,oc mniPd to the same temperature as in c _ 
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Experiment no. 


5 J 


"Fun^r^ 


81.1 I 


Refractive index of the original extract at 70 o 


1.5389 J 




22 | 


Sec-aration temperature in D-1 , w _o . _ 


40 J 


Yield of rafftnate H EM> % w/w 


33.0 | 


Analysis of the raffinate m 0-1 




Furfural content, % w/w _ 


10.4 


Refractive index at70°C 


1.4900 


, nfinsitv at 70°C . 


0.8806 


PAC content, % w/w, IP-346 ] 


5.8 


Reextraction of the light phase from D-1 




Ratio of furfural/light phase from D-1 (w/w) 


2.4/1 


Separation temperature in D-2, u o 


40 


Y- rH «r «ffinpt ft ninD-2%w/w 


78.4 


Analvsis of the raffinate from D-2 


Furfural content, % w/w 


68 


Refractive index at 70° C 


1 .4782 


Density at 70/4°C 


0.8631 


Aniline point, °C . 


79.4 


Viscosity at 100°C, cSt 


5.23 


Viscositv at 40°C cSt 


33.38 


Viscosity index 




PAC content, % w/w 
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(continued) 



15 



r— — - — = rn 

Experiment no. , 1 


Anaiv/ci<; nf the raffinate from D-2 




Pour point, °C, Ab I M u y / 


+15 


Sulphur, % w/w, Abiwiu 


1.76 


Hvdrocarbon composition, ASTM D-2007 




Saturated hydrocarbons, % w/w 


46.9 


Polar compounds, % w/w 


1.0 


Aromatic hydrocarbons, % w/w 


52.1 


1 OVERALL YIELD 


25.9 



Example 4 
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Experiment no 



Furfural content of the mixed extract flow, % w/w 



Refractive index at 60°C 



pah content of the hydrocarbon phase, % w/w, IP-346 



6 
85.9 



1.5640 



16 



Water added, % w/w (with reference to furfural) 



Separation temperature in D-1, °C 



Yield of raffinate H in D-1, % w/w 



Analysis ol the raffinate from D-1 



7 
85.9 



1.5640 



16 



0 

40 



35.0 



1.6 
40 



44 3 
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, 6 

Experiment no. 

Analysis of th e raffinate from D-2 
" r 32.4 | 38.1 

Overall yield 



xtract from column C-1 (1 .6% with respect to solvent) 
2 with a PAC content of less than 3%. 



10 



15 



These results show that the adoption of water to 
produces an increase ot 5 to 6 points in yield of raff, 

TL^ -sjsssskssss^ 

The results obtained were: 
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Furfural + n-heptane content, % w/w 



ReJracHve *m*ex a* 60 Q C 



1.5143 



1.5260 




{*) From solvent-free base 



than 3% is obtained by adding a counter-solvent such as ne P 
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Example 6 



e«,a*n ,0 *,ain SN-600.ln ,„is casa flow 6 in SR-1 ba.oce 

extract ratio used in example 1 



w 



15 



20 



25 



30 



35 



Furfural content of the 
mixed extract flow, % w/w 



Furfural content of the flow 
entering E-2 



Refractive index of the 
hydrocarbon phase at 60 °C 

PAC content of the 
hydrocarbon phase, % w/w, 
IP-346 



Separation temperature in.D 
1, °C 



Yield of raffinate (*) in D- 
1 % w/w 



85.0 



1.5574 



40 



75.1 



1.5574 



16 



40 



58.3 



40 



45 



SO 



55 



EP 0 839 891 A2 





Analysis of the raffinate from D-. 


L 


5 


Furfural content, % w/w 


1/ « ui 


13.2 




Refractive index at 60° C 


J. . JIU J 


1.5281 


10 


PAC content, % w/w, IP-346 


4.1 


5.8 




Reextraction of the 


light phase from 


D-l 


15 


Separation temperaxuit! xn ^ 
2, °C 


40 


40 




Furfural /mixeu idinncn-i-, 


0.73/1 


5.8/1 


20 


w/w 




- 




Raffinate yield (*) in D-2, 


93.2 


67.7 


25 


% w/w , 








Analysis of the 


raffinate from D 


-2 


30 


Furfural content, % w/w 


10.7 


10.7 


Refractive index at 6CTC 


1.5X24 




35 


Density at 70/4°C 


0.9154 


0.9094 


Aniline point, °C 


72. 6 


74.8 




Viscosity at 100°C, cSt 


18.75 


18.05 


40 


Viscosity at 70°C, cSt 


58 . 85 


56.41 




Viscosity at 40°C, cSt 


328.0 


313.18 


45 


Viscosity index 


48 


46 




PAC content, % w/w, IP-346 


2.4 


1.8 


50 


HYDROCARBON COMPOSITION, ASTM D- 


2007 




Saturated hydrocarbons, -1 


23 . 5 




55 


w/w 
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to 



15 



Polar compounds, % w/w 
Aromatic hydrocarbons, % w/w 

Overall yield of low PAC 
content raffinate, % w/w 



71.2 
40.7 



39.5 



THes, results show ,„a, d,s,*u,,o„ - W «*« «° *- P", " P" 1 °' 2 " P ° SSi '" e *""" ' 

ralfmate with a reducad PAC content without the need 10 use additional solvent. 



Example 7 

traction with furfural to obtain SN-600 In this case, me . rocarbona ted stream with I BP greater 

furfural to reduce the PCA content to below 3%. 



25 



30 



35 



Experiment no 

Furfural content of the 



1 

85.0 



10 
85.0 



mixed extract flow, % w/w 






Added hydrocarbonated stream 


0 


0.105/1 


( W/ w mixed extract ) 






I. Refraction at 60°C of the 


1. 5574 


1.5271 


hydrocarbon phase 
1 ■ 
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I 
\ 


3 AC content of the 
lydrocarbon phase, % w/w, 


16 


11.1 


5 


IP-346 








Separation temperature in D- 


40 


40 


10 


1, °C 




.. 




Yield of raffinate (*) in D- 


43.7 


70. 8 




1 , t> W/W 






15 


Analvsis of the 


raffinate from D- 


1 




Furfural conteui, -e w/w 


12.01 


8.0 


20 


I. KG traCL 1 ve inueA o l. 


1.5165 


1.4987 




PAC content, % w/w, IP-346 


4.1 


3.1 


25 


Reextraction of the light phase from D-l 




Separation temperature in D- 


40 


40 




2, °C 






30 


Furfural /mixed raitinat*^ 
w/w 






35 


Raffinate yield (*) in D-2, 


93.2 


96.8 


% w/w 


. 






Analysis of the raffinate from E 


>-2 


40 


Furfural content, % w/w 


10.7 


7.1 




I. Refractive index at 60 °C 


1.5124 


1.4972 


45 


Density at 70/4°C 


0.9154 


0. 8885 




Aniline point, U C 


72. 6 


91.4 


50 


Viscosity at 100°C, cSt 


18.75 


15.11 




Viscosity at 40°C, cSt 


328.0 


200.2 


55 
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20 




25 



30 
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40 



45 



Aromatic hydrocarbons, % w/w 



Overall yield of low PAC 
content raffinate, % w/w 



the raffinate obtained in the first settling step. fon ^ £hown jn the tab|e below . 

Analyses of an oil B obtained from a mix * d ^ from the state of the art (A). 

In this table the results of the analyses are compared with the* extract according to 

The resuftso, the analyse^ 



50 



55 





SN-600 extract 


Deasphalted oil extract | 


OtL 


A 


B- - 


& 




PAC content, % w/w, IP-346 


16 


2.6 


5.5 


1.5 ] 


Mutagenicity index (Ml) (modified Ames test) 


>1 


0.2 




0 


Viscosity at100 p C,cSt, ASTM D-445 


33.6 


19.54 


71.02 


51.22 


Flash point, open cup, °C, ASTM D-92 


276 


278 


302 


318 


Loss on evaporation, 3 hours, 163°C, % w/w 


0.04 


0.01 


0.04 


0.01 


| Hydrocarbon composition, ASTM D-200/ 


7 




Saturated hydrocarbons, % w/w 


10.7 


26.5 


13.9 


23.2 


Polar compounds, % w/w 


11.0 


5.7 


12.1 


10.5 


Aromatic hydrocarbons, % w/w 


78.3 


67.8 




66.3 


DISTILLATION, modified ASTM D-288/ 






IBP 


378 


382 


464 


483 


5% 


435 


442 


507 


515 


50% 


500 


506 


584 


584 


90% 


547 


548 


661 


662 


95% 


562 


561 


682 


685 


I FRP 


599 


596 


725 


726 
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m- t« thP i IS EPA 8270/95 method in products obtained using the process 
,„ the table be,ow PAH ^^^^^^^Jy aromatic extracts. 

according to this invention are compared with those com h y 
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AROMATIC SN-600 
EXTRACT 


DEASPHALTED OIL 
AROMATIC EXTRACT 


Present 
productio c 
n: high 

PAC 
content 


Obtained 
according 
to this 
invention 


Present 
productio c 
n 


nhtai n p d 
according 
to this 
Invention 




OIL 


A 


B 


C 


D 


N3pn LilaX til it; 


<1 


<1 


<1 


<1 


Acenapnxnyxeuti 


<1 


<1 


<1 


<1 


A c 6 n a p rix n t; 1 1 ti 


<1 


<1 


<1 


<1 


Fluorene 


<1 


<1 


<1 


<1 


Phenantnrene 


2.3 


<1 


<1 


<1 


Anthracene 


<1 


<1 


<1 


<1 


F 1 u o it a n"th&nA 


<1 


<I 


<1 




Pyrene 


1.2 


<1 


<3- 




Benzo L 3 J nwieuc 


2.1 


< 1 


<1 


<1 


Benzo[b] fluorene 


1.0 


<1 


<1 


<1 


[a] anthracene 


"! <1 


<1 


<1 


< 1 


Chrysene/- 
triphenylene 


8.2 


< l 


1 . 3 


<1 


Benzo[b, j ] - 
f luoranthene 


z . y 


<1 


<1 


<1 1 


— 

Benzo- 

[k] f luoranthene 


<i 


<1 


<1 


<1 
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Benzo[e] pyrene 


12 


<1 


1.6 


<1 


Benzo [ a] pyrene 

— ^ — 


<1 


<1 


<1 


<1 


Perylene 


<1 


<1 


<1 


<1 


lndeno[l, 2, 3- 
cd] pyrene 


6.9 


<1 


<1 


< 1 


Benzo[g/h f i]- 
perylene 


16 


< 1 


1 . 5 


<1 


Dibenzo[a, h/a, c] - 
anthracene 


<1 


<1 


<1 


< 1 


Coronene 

l 


<1 


<1 


<1 


<1 
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Industrial application of th e invention 

One of the objectives of this invention is to develop aromatic oils having a ,ow PAC content which wil, no, be 
regarded as potentially carcinogenic tor ^f^^T^eu prepared with a view to comparing the 

having a high PAC content. 
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== " FORMULATION 


Parts by weight j 


Component . 




SBR 1502 (Krylene 1502) 


60 


High cis polybutadiene (PB 1202) 


40 


N-234 carbon black (ISAF-HS) 


70 


Aromatic oil 


40 


Zinc oxide 


3 


Stearic acid 


2 


Santoflex 1 3 (N-(1 .S-dimethylbutyl-N'-phenyl-p-phenylenediamme) 


1 


HS antioxidant (Poly(2,2,4-trimethyl-1 ,2-dihydroquinolme)) 


2 


Redezon (Repsol antiozone wax) 


3 


Rubenamide C (N-cyclohexylbenzothiacyl-sulphenamide) 


1 


Sulphur 


175 



f All / A r n\ in a rvlinder mixer 30 cm long having a friction 

vulcanization temperature was 150°C in all three cases. 

The table below includes the properties of the vulcanizates. 
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| Mixtures 


Mixture A 


Mixture B 


Mixture D 


Oil used 


A 


B 


D 


Property 




Shore hardness A 


51.0 


51.9 


52.7 


Resilience, % 


30 


30 


28.5 


100% deformation force, MPa 


1.13 


1.17 


1.10 


300% deformation force, MPa 


4.50 


4.67 


4.23 


500% deformation force, MPa 


10.51 


10.75 


9.41 


Tensile strength, MPa 


16.31 


16.32 


17.14 


Elongation on fracture, % 


694 


680 


769 


| Tear resistance, N 


55.3 


53.7 


57.2 



obtained in accordance with this invention. 
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Claims v ) 

the mixed extract .« obtained in preterabty Mural, characterized 

preferably of the group comprising phenol, furlural ana n me.nyi c H y 
in that it comprises the stages of: 

a) cooling the flow of mixed extract to render non-pafyaromatic counts ftudkAfa. 

b) settling to bring about separation oMhe phases, 

c, tota, or partial resolution in solvent of the Ugh. phase obtained tan the setting in stage b), 

d) cooling to attest separation ol the non-potyaromatK components, and 

e) settling to recover tne light phase having a lov. polyaromatic compounds content 
, P—ortingtoC^arac^ 

rr^^ 

generally less than 75 in products having a 100°C viscos.ty of more than 12 cSt. 
' mixed extract flow to increase selectivity for polyaromatic compounds. 

S. Process according ,„ C,a,rn , characterized in tha, some o, the solvent contained in the m.od extract How ,s 



1 
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optionally removed before the cooling stage in order to ach,eve an approximately 50% distribution o. solvent in 

the stages prior to settling. 

7 Process according to Claim 1 , characterized in that a hydrocarbonated stream, having an initial boiling point at 
5 7sTZ Hg "eater than 200°C, preferably greater than 300°C, is optionally added to the starting m,xed extract 

flow to regulate the solvent/solute rate and increase the production capacity. 

a Process according to claim 7 characterized in that the added hydrocarbonated stream can be a product obtained 
I Z oi Z ™m deviation processes of the atmospheric residue , extraction with solvent, dewaxing or 

10 deasphalting. 

9 Process according to Cairn 1 , characterized ,n that a counter-solvent is optionally added before the first cooling 
stage to increase the selectivity of the solvent contained in the mixed extract flow. 

,s 10 Process according to Claim 9, characterized ,n that the counter-solvent may be a hydrocarbon flow with a maximum 
boiling point of less than 160°C, preferably less than 140°C. 

11 Process according to any one of Claims 1 , 3, 6, 7 and 9, characterized in that the cooling temperature before the 
seeing Wiethe range 10 - 90>C, preferably within the range 10 - 60°C and in particular w,th,n the 

20 range 20 - 50°C 

12 Process accorC of Claims 1 , 3, 6, 7 and 9, characterized in that in the case of aromatic extracts 
' originating 1rr , <m bottoms the use of additional solvent is optional. 

,s 13. Aromatic oils which can be reyaroed as being without carcinogenic 

process in Claims 1 to 10 from aromatic extracts obtained from vacuum distillates or deasphalted bottoms 
acterized in that they have the following properties: 

a) Viscosity at 100°C within the range 2 - 70 cSt, 

b) Viscosity indexes.generally below.75.in.oiis having* viscosity of mom than 12 cSt (10O>C), 

c) Polyaromatic compounds content less than 3% by weight (IP-346), 

d) Lower polyaromatic hydrocarbons (PAH) content (US EPA-8270) than the aromatic extracts in the state of 

the art, 

e) Mutagenicity index according to the modified Ames test (ASTM E-1 687-95) very much less than 1 , 
40 f) Lower viscosity than, but volatility similar to the aromatic oils in the state of the art, 

g) Aromatic hydrocarbons + polar compounds content more than 45% (ASTM D-2007) and preferably in the 

range 60 - 90%. 

45 14. Use of aromatic oils having a low polyaromatic compounds content according to Claim 13 as process oils and 
particu-larly as rubber extenders. 

15. Use according to Claim 14 as rubber extenders having a high percentage of aromatic groups, 
so 1 6. Use according to Claims 1 4 and 1 5 as styrene-butadiene rubber extenders. 

17. Rubbers extended with the aromatic oils obtained according to the process in Claims 1 to 1 2 or described in Claim 
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